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(54) VEHICLE DRIVING ASSIST DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle driving 
assist device for appropriately assisting driving by a 
driver in longitudinal and lateral directions. 
SOLUTION: This vehicle driving assist device 1 is 
provided with obstacle detecting means 10, 20, 21, 30 for 
detecting an obstacle around an own vehicle; an 
obstacle recognizing means 50 for respectively detecting 
an existing direction, a relative distance and a relative 
speed against the own vehicle according to a detection 
state of the obstacle detection means 10, 20, 21, 30; a 
risk level judging means 50 for calculating a risk level 
against the obstacle of the own vehicle according to the 
obstacle recognizing means 50; and vehicle apparatus 
operation quantity control means 60, 80, 90 for 
controlling operation of vehicle apparatuses in order to 
promote the driving operation of the own vehicle by a 
driver associated with longitudinal and lateral movements 
according to a signal from the risk level judging means 
50; and a distribution adjustment means 50 for 

respectively adjusting the distribution of the control amount in the longitudinal and lateral 
directions at the vehicle apparatus operation quantity control means 60, 80, 90. 
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m%m«®>ikm$-mcj:z&mvimcm^-c. Miag 
mib u x ?&vm^m>h<Dm ^t,cm^x . aescc 

J: £ MIB g OT5© ftfg jSt&fc «fc ft Mfc £ Site 

miitm^m^mmm^mic & » & Mt&#ft ©fM« 

Miapw*23!giS3M2*> e>©ff#ics^^r . Miae*ias 

©K^iK^-r -s v x t>mz»tiAt& y x 
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Miayx^Kffl^lg^ofi^tS-^-c^ 

m sEmmm^mimmm^mc & » & Mf*#isj©fMffl« 
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Mia y x mibfus^&w u^Mia^ 

tHis©«S"Jici£; dt . MlBtB#£§llifc<fcD>*MIBfB*tfIg 
©«6ot©A^S*^S-r-5C:i*^m<i:^^*Wffl 

10 £f£au 

Mia y x pmrnM^mz. mm^wvmmcfc cx m 

MIB V X ^K«3e*SB. MfBK»«J©ffi«iJJcjS Dt . 

^©'^ts^^ffl^-cmfia v x ? s%»m-r-5 c <t £ 

[l»*ra 9 ] 2 KIBi8©*WflBjlK»milftSI» 

s n £isswf!!^©:£fr Kit* or . Mia y x ^ 
ic<tor®ai$ns yx^g[©M«*iBi*s<tc«fee^i6i 

©1B#£ W L . SWLfc'^f S©M«^r&]*i <£ W£ 

30 [if^B i o ] mmm2 iciEMommmm&mftmmm 
r^iajsns. KS^fc^t-r-syx^a^ftficcisci-c 

40 gtc*5t^r > 

Mia y x ^awje^ariiias tifc#PMM!icc»"S-* y 
x^s*»»o. ^w&yx^g[©^-r^ifij*» 
tH-r -s^ y x ^g^i^iff m^-rn* § tew l , 
MfaK»iHS^m«. M^yx^ftta^sKio-cfit 

so i 2 ] i *>6»*3a i i ©^-rn^^ia 



CHI*3B 1 3 ] if*« 1 #>6iiWS« 1 2<D(,^n^{clS 

set i -r zmmmmmmft io 

[W^i 1 4 ] n&m i *>e>is^i i 3©«,>-rft*>ccia 
Mvmmmm&m'tffism&ic *j t > r . 

©r*#»te*H- s x y x pemss^st 

T f 4z JU-^ SOU tC^i £ # 3 j£f£53l ^r^IJiai-^ S7i>-fe 

#(c«t.5«riaa*M©m«iii(j*j jrc^fc&asfrtcKto-s 30 
ffi©«raHrafc.fctf^Stt«cH:foa*w«s©flir» 
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WISlB»H«^aa»e>©flHtK:«-3t»T. SMg#KJ:S 
fflf«*iei*iJ:Cf£e*lSl©jWEaf^*fi-r«fc5«:. Mia 

ivum 1 7 ] it*3i 1 6 Kiai8©»Mffi*fs»miM& 

2 r ©it *»£ta*f jssrtii -> fc&tgnsn £irm o . 

mo. ftiiUii'M^ e©itrs*iBi^*5 «t z?&ttfo 
jSfi»*-e*i-eia»» or Sulfate J: «£*#[*©*£■ 
y * ^g^-en-ennm-r s c <t i-rsifM 

[»3R3S18] a*H©SH«:??aE^-*|»#«i*«iW 

tcs-^r. Miaa*M©»s^ifc>rt-r^, 
m l . Suf^frfccfc a'fc&^fr©^^ y x 
n-eft#mu 

#fctl$n.SBrr^l^*JJ:0 : fcS*[^©^6 < )^ y x 
{CIED-C. Mia e^M©Buf^Slh*J<=fc VttMSbltmt) 
s*ffl«S©tra#fa©iWtt«*i <* e«c^6i©iWffli« 
©e#*»hsu 

it5!eiiuig:£fa©ffHJ8PS*5 <fc i>mia£^i°]©ft)jiap*{ca 

aii^«c<j:SHfi^[Sj*5j;0*fe&77[6J©a$5f* 

[0 00 1 ] 
[0002] 

SiKj^gi or. 10-211886 ^mcm 
^siT.ft:*>©*s»]6n-rc>s. c©*Mffla*^f^fflS!j 
ggfB, *Mjiffl©«ia -&©b# 

y ^ f&icm-y^x mm§Bf) v^z *wm scitct 

[0003] 

««"C©»ft©*til:*ffi-r tor* *) . SffciMiiat© 

uw?©»ff *^*i-r4 «fc s&igatfcttiHrti. awoc 
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[0005] 
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[0006] 
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[0007] 

t, mmzm^rmm-rz. nn*. ##siB©iis 1 ©n 
j/^fAH?*?. H2B. vn^nai^NinMtH 1 
[0008] * r. *wffl»6»mf araai 1 ©1»&£ 30 

t&BJ-T£o l/-fl/-^10li. *M©W^^U-rt/SP4) 

*xeiiflrr&. tfi — f 10B, ff*(c*£is^! 

tiS. fit**. 3*3B*©JB«c*j«,»r. fWWflKOffa* 

-5. b-ifu-f 1 0tc«t«)^+ + >§n^mW©M^( 40 
B. i*iEffi{C*for±6deggS-r-*«3. C©®B 
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©+B>pfKSi*}«fcD>**©i?fi^ ; &^m-rSo 

[0 009] mJ}*}J72 OB.. 7tf> h -5 > F r >± 
gBKHK 0 ft Vt h fttcfrm<D CCDW7, £ tclt C M O 
S H!I^iig§©«S*iijm<!: L-C^ffl 

U 3> hD-75 O-^ttiJ^-f BU^*^v20tC 
J:*tJ^*«tt*¥#l«lK:± 3 Ode g^g-C* C 50 
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©tawed* *i sflraitRH*#qii*<h b rax o jas n 

[0 0 1 0 ] WmXtiji^l 1 B. yTrW>F3±SP 
©fe&JSttafcffiO tttthtltc 2 o©/JnM©C C D f} J 
7. feKBCMOS*^7f-C*S. f£ffiiJ#2M5 2 

IB. gfffft2r©jtB. ttKM£mfiLh©tt3Z£BHK <t 
LT^tHO. 3>hD- 7 5 0^itUM^ 

[001 1 ] 3>(-0-75O(J. 

>-y-3 o^eA^snse^jii. u-ifu-^io*> 
6A*s*israwt«£. mw*^ ^ 2 o is^mmm 

W72 l7^6A^3ftS*WJS2©«£t»$8£a>6, 

75 0B, wTfS'f} 7 2 0fcJ: tffgffW* >72 1*6 
A^J $ n -S «£t# ffi fcWMBI-r 4 C 4 (C J: «3 e *WJH 

ffl©KW^«S2^m-r-5» 0 cc-c. s-gmmmomm 
mm. msm* s*Pf e^is-r sf&^M©w 

-5 5 OB. *UiLA:l»W»ttia{c«^>-r#W««K: 

56c y;**&Ccj£CfcfW©4tT5. 
[0012] :fcfSBjcDSfr l ©HJfeO^tc J:S*WfflM 
^HmSSft^S 1 B. Tr7-fe;U-<^;U • r/u-*-^^ 

ig#©«?g»^*3S^«:T'>^ h-rs«>©-c*s. -ec 

f. a>hn-550B, a*HJBH©*l»lPftK:»r 

wtjosl, -e*T,-e t n©»n»:*sm^e.*WHt)^*f6i© 

SyjWW**J J: Cf*W2E£#fa©K#Wffl«**HiT- 
S 0 3>ha-75 0B, gLtH Ufct?f^i6i©JS^*iJW 

^;US*3HJiap^g9 0-^itU^b. ffW'L-fc^6^(Hj© 

[ o o 1 3 ] mmi3.jjfflw$m6 o b. $sosmk 

Jfi*iiStl. 3>hP-7 5 0/5>e.l±S*3tl-2.JS^fiIflJ 
mth. -y--#*-$6 1 B. tftieK£ffllfSP&IE6 0*» 

*v > > f a t h fgucm&? sasyjss* issicM 
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[0015] 7\s~*^9)\tW&ltfm8atQ OB, ^> 10 

r<%^c fcfc, cent ^i/-^-^$9na 

[0 0 1 7 ] p> hn-75 0CCJ:D, gfSO^fff 

[0018] ntfflsnfcfr«*f^i©s*«itBi*», 
[0019] — #m$n/c25E^f^jos^J®s 

@6 0^ffl*£*i&o »«5£»fflffll»«B 0«, A*3 50 
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tt«ttft«:fflr d: 5 cowards. 
[0020] iaufcWtBfcto^T:, £<D<£5WE;ttf# 

9 1 ©3UfiOJ^J8K;<fc -5> n > h * -9 5 0 ictett £3115 

4 0 *^srt^B, — mrsm, masomse 

[0 0 2 1 ! -3>ha-75 OCDMil^n- (03) 

^frtjCKKiH'rSflHIlt?**. U-lf U-^l 

Si, KDSf*-* ^2 0^6©ili»A^^S^< a^Mfc 

at. *ii^>^3 otc^^rt^ffi^n^s^Mo^tT 

[0 0 2 2] Xf77:si 20m *7^?'S 1 1 0 

[0023] ^f^'Sl 3 0m HaS3*i/cSBW 
mttCM?&&1®mm (TTC : T ime To Col 

1 i s i on) *»#«scc»m-r*. CCt, 

kCcS*r**tS^HITTCk«, KtT^D (^1) T*es6 

[»1 ] 

D k -o(D k ) 



»1] TTC k 



(SI) 

CCT, Dk : g*W*»6>BW«JkSr©tB*fffil!l, V 
r k : &mmt<Ctt'?Z>m^mk<Dim&&. a (D 
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k) k o (Vrk) :*3»traK> tB»*K(D«6o*. 

[0 024] tB*tSBl§l. tBttilffiCDtf a ( D 
k) . a (Vr k) B, «a»©^WD^^^W©*MI 

k*MLfc-te>1hDS»t\ SfS3ft/cW#!g9k<D« 
JMfcj£i;rR5&r*. U-lfU-^lOtt, 
iBC C D ±4Sf**^ 7 2 0 ^ffllJ**^ 7 2 1 
KiSHWWOtettiilt^r. ttUIBiMI. ^^^IH 

u-raci^^a, tct, Wi«i4 (a) gc^t 

k**ttHOfcatett* ffi#80*DkK:J:&-i\ ^<D«6 
o£cr (Dk) SfftCttSTS. — 

2 0,21 rffijtfffiUtD k Ofcfltett* tB*HERt 

D-k^*<ft5Si'ae)^a (Dk) #*§»KI»W 

tHO/c»^tCtb^r, #^CCJ:or<fcDiEJ6CCtB5tflE 

(Dk) «/jv3<Hs&r«. 

[0 0 2 5 ] 0JiU*B4 (b) &C7jVr<fc5K\ U-ifU 
-#10 rfflWBBD k Ofc»^ tHStiSfiV r 
k<D«6o#a (V r k) » % t@*t«SV r kfcibWO 

r*#<tt*J:5K:K5£"r5. -7^ W720, 21 

r*B*HEIItDk*3KHi0fc»^. ffi*fMVrkW# 
< &4Ki'tl*fiSa©6*6o* a (Vrk) 
WCC*fflI'r*«fe5K:8S!S , r*."Sc*5, H4 (a), 
(b) tt % «fflgn4PW«WHttWr*4»^©WI 

[0 0 2 6 ] WttftJv 2 0 , f&ffll**/-* 9 2 1 CCJ: o 

9 c & «c cfc o r p»««o>wil«BMi'r aci^^. 

tCC, 05 (a) , (b) tCTfrTJ^K:, HBRSft* 

(Dk) , a (Vr k) &Wv£-?&o 85 (a), 
(b) OCtt. »f»kiOtE»m ^^$S, *fc?T 

Ota (Dk) , a (Vrk) *-£ft-eft^Or (,>£ 0 
[0 02 7 ]^>72 0' 1 2 16C<t4t»tBIiDk©* 

mix. i»«iik©**33W*#t*B^*©*ffl«acwj« 

l^cft. WtKH5 (a) CCijVT l««»**Qt6 
*Mr*5J8^<DtB*flHlt©«6>o*a (Dk) £H*8 
*H^tf*<DJS^(D«e>o*a (Dk) KJt^r/hS 
<»5£-rS. — *B*tiIK<2tf (Vr k) 
tt, OT*.t2H5 (b) tc^^c, ©#^k»cS^ 
Sh4#«att3W**t*Ki\ B^ta (Vr k) ** 

ft££>r, tB*fiISV r k#H0*§^ Hti^nktfQtt 
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$St*5S^©Be»ojta (Vrk) tt, 
^ff©»^©tf6o*a (Vrk) Ktb-<r;*;# < IS 
Sf^o ft to* @5 (a), (b) fcflVT J:9«:, 

>v-*tcs*r*ffl«fiE«i, *B*ra«otf6o*a (d 

k) , a (Vrk) tt, -€-CDfl6©»#Wc*f-r4ffl*fffi 
SI, tB*tiSScD«6o^a (Dk) a (Vrk) fctt** 

[0 02 8]^f^S140m ^^S130 

r*ffiOfc^^TTC*JBi>r, «HW»k«:*t-r 
10 ay**ttRPk*»B-rs. ctr, s»#®'k«:*r 
-rs 'jx^SRPkttaro (3:2) t^ens. 

[«2] 

B*2] RP k =— J— *W k 
TTC k 

«2> 

CCt, wk : ^W^fkCDm^^^To (S2) CCthT 
ASK, y^^flCRPkB**S^IBITTC©a«*«^ 
Tv ^HTTC kOHfti L/tasntbo , y* 
^KRP k^*^«£»*»k^©SSfiR^^:*i^ 
20 ci*SUWS. 

[0 02 9 ] gf»kS©l^wkii, t£tHi*nfcPi# 

* k fCifi»Ofc«£©MRSL 0 K»ft#i»<r>fc: 
afr, I^wk= lCCKjE-TSo —75*. W»fefk^U-> 

fcae>, mai*wk = o. saflBcRje-ra. */c 

[0 0 3 0 ] U->v-#W: % e*HCC3Pf-r4l?a^lSj 
#S— ^CD77|^CC^$ 4 £<Drte& < , &£??fiE#r£j®B 

tt, lMNftK{c^Lr*h*h©y^^flE*»UJb, 
*ti*#ft*fiI«Htrai» Or y * *gR Plane* 

40 Planed KT© (S3) ri$n2> 0 
[«3] 

[0 0 3 1 ] XJ-'j-fS 1 5 Ot'B, Xf-^SHO 
50 fS^lfil U X ^ffiR Plongitudinalti. JilT 



21 

**ftRPk«, U->-7-^0C*tT^V^^SRP 1 
a n e £r^t?o 
[«4] 

RP longiradina i = £RP k * cos6 k 

(SC4) 

e k - i 8 o <b*r&„ 

A Ub'/y Ifil U ^ »BER P 1 a t e r a Hi, J£TF© 

[«k5] 

k 

(S5) 

[0 03 3]^f'^S17 0t(t ^f-^S150 
rffmu/tiaffcfrjnj y **KR Plongitudin 

;UJg^$IJ®^@ 8 0 ^ffl^TSS^ftdfiWS^ffiF A L , 
^ u _ + ^ 9 0 'nHWjT 5 Krt MWJS 

^fiiF B t fflffljft y * ^gR P 1 o n g 

i t ud i na HCjSDr, y 1>C3:£\ T 

&*z)\,+<#fr& 2&cHgorte:, r^-fe-n^iOvs 2£K 

[0 0341 I65C fflSWfijy^ftRP longi 
tudinali, T £ il/^ SOUK#*0 tJWS^ffi F A 

RPlongi tudinal ^SIRPmaxiO 
Mft^y ^^SERP longitud 

i n a i #**ir>«t\ ^:*aT*-fe^y-rt/S**» 
4 $ -5 J: 5 k: r * -fe ^ J5***J ffltfg^Hi F a ^ @l 

WT£ 0 Mf^l«J 'J * ^SR Plongitudina 

#fWWS4MBF A F A m a x KBE* S . 

[ 0 0 3 5 ] m 7 CC, fuf&frfnJ y * ^SR Plongi 
tudinali, :/ ^US^JWg^fiiF B 

£©BfiR*7jVro 0 7K^-f J^fc:, IWft*fiiy X^ffi 
RPlongi tudinal *SBf3EffiR PmaxiD 
«a#lftyx^flERP longitud 

i n a 1 /hSft^U-^yjI/S*** 
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£ j: 5 &c ^ u - $ows#(W cpfB^ii f b £j? a-r 

mr^*f^y ^^SRP longi tudinal* 
^%*^S^4<t5«:jga3«li»fS^iIFB*FBm i 

nicmiB-r&o swft#rsjy**KRP 1 ong i tud 

i n a 1 ^BfEfflR P m a x J: 0 fc/hS l>»^tt, 
-^^yji/S*WWfB^fiFB*-tfa(cR3eo, ?l<- 

[0 03 6] c<D<fc5fc, 06. H7(c^r<fc5«:, S3 
10 ffcfrfa y^^fiRPlongi tudinal WffiMU 
RPmaXctO^SC^t T 9 1)^? 

W»*lSiy ^^SRP 1 o n g i t u d i n 

a io^*s*r^-fe^^^uaifts*<!:braite«K: 
ftie^^o «ra*fii y * ^sr piongitu 

d i na l«gfflRPmaxJ:0^^«^ T # 

H2;l/^^l/8 2*BBft-T*J:5Cc(SE-r. 3 ^u- 
*^y^S*W«i^«*^S< or, SKfj&^u- 

20 ^cfcSfcfWSrr*. 

[0 0 3 7 ] XT77'S 1 80m *X *:/S 1 6 0 
r#fflOfc£*;£ft©y*^KRP lateral* 

0^CDjft^S*$ffiSIIf§^fiiFS€:#tB-r* o 
y**KRP lateral CCjSCr, VXf&ifitt 

SfiSfiiy^^RP lateralis 
S*«fflIJg^«FS4©RI.«*^r. tt*5, H8CC*sli 
30 r, Sfi^yx^gRP lateral *^xr& 

r^jy X^gRP lateral *S7>f>XtftS^ 

[0 0 3 8 ] 0 8fc7n-fJ:5K:, ^&^f°jy^^SRP 
lateral (DMtittttw'ffKltR P m a x <£ 0 fe^S 

»*6S*WWi^fflF S SrBBE-T *. S&^r&] »J X 
RPlateral CD^fffl*BfS{SR PmaxiH 

cfc 5 CC. ^oattaS^SWffllJI^ffiF S m a x 

[0 0 3 9]Xf^'S190m ^9^S170 

fecfco'^T-^^s i 8 or**fcfra*fSi»(lffliJ&^ffite 
^*UffliSg8 o, >^u-+^^JS^»^S9 0^5 J: 

[0 04 0] J£t±lttWLfcJ:5Cc, n>hn-^5 0^ 
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'J x^gR P k<Dmtf£#ft>&» • 2E*77^^ 

[0 04 1 ] • ^u-^#;UDK^JfM 20 

Wg^ffiFA, F B cb v a«6JS*S(Kai}§^ffiFS01B» 
*»»»kCc»r4fflB9oy^^aRPk*±*g 

'^i^©«^w&yx^ffi(c*^ir#as*is a 

tt, S^O|»*%k^6<Dy^^ffi*«6^WK:ttIffL^ 
(1) a*W«H5C|?SE'rS»SWk*BISILT#»* 

»kcc*r-r5y^^aRPk*iitau, y**fiRPk 
a. cntcj;^ *»#»k*c«fcoT#^-r*yx*fi 

RPkO^WCjSDr, af£§te^5*Wmffft#fi*s<fc 
(3) aww^6a*M«HK:??ft , r*&l»*«k*r 

(Dmmzmttvmxm-otc&ftmmTTc k^gmu 
st£ftti>& 0 cn&Ccto, @*W£PS»»k£<D&ifi 50 
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fl»fcj£DT* Baft • 2B6*fiI©»fP»*s<fc 

(4) *»«FlHTTC*»a-rSBRK:. tffl^n/cg* 

ittMBMfc J£ D rffl*t»b J: CftWiiKO tf 6 o ft cd 

(5) B>ISnS»**k©«JJ(Kj£Dr*|»»ttk<0 

S«#%kCDS*4*«0/t*tS«flffl«: 

frc <fc 4^S9<d«S©^K^©*:# 3 L,r$iJ»S 

(6) a*pfcc^*a»#»k©?raE&Ri«:iS(;r y 

(7) »au^&6*[Pl<D«lffl*K:j£Dr, ^> F^JR 

<8> s»*»k-cc«trsyx^aRPk^6. s«f*^ 
ft vxzmcmcx. ffl£m<Dm& - tEfijj&\<Dm&m 

4»««ki©ftj£S^ rat>fty^^s**tHo. 
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[0 04 3 ] ft*J k ±j£Lfcl?l 1 (DHJ6©JI5S8tC*5(r*T 
TC©«»fCl*w*»tK 'J ^ i'SR 

psiuufc^ cn«:iB3esn&feo'c«ttc». y* 

^SRP&i, AISWIHTTCOHIkil/rjaiSti. * 
»S«FlBTTC3&S/h3< ft5S£^^SRP^*<& 

era. »ioie»©»«i©tBJ^E*i«:»i9ir*. 
[0 04 5] n> 0CCJ:0, S*WO^f* 

[0046] 3>fP-750it 3^aomMB?f^©ttl 30 

;KW8 2, 2&c-en-enx hP- 

^^8 1, yu-*:/-J*£9 1 (D|g»*^6K[^ 

[0047] 3>FP-75 0XWlti2tltcM& * 

^y;l/S*«HPSai8 0. ^U-*^*^S*W«*g« 40 
9 0 fcJ:D«W6R*Mffl««6 0 

•dWB^iBJCflSDr, 8 1. t/U-*:/- 

^jrgifciW-^-^e i Sr*n-en«K3PLTE 



9$H 2003-327018 
16 

[0 04 9] -3>hP-75 OCD^S^n- (09) 

2 1 Oj&^Xf'^'S 2 4 Otlt ^ftftB 
<DK#i&#. fc^SRS^&c^TSyx^ftRPk 

[0 0 5 0] 7^S2 50 3I£E©*W^3I<D 

[0 05 1 ]^f^S2 60W Xf^S240 
tftHl/c^©#itt k SaStfT & y X ^SR P k 

^7"s25o rK#ii^t^fto§ig{^:e<t 
y^^«RPk(z«<b*^wrs. A**wcc« k 010 

^l/|B*ii*Jt 6> A B j&ssSEGHfifrcSsf 0 r A A Etc 

vm^is terns. ^j>L/ci©^tco^r^n-eng*iS 
©^fbs^aiu *ticcct**i»««fkK:*f-rsyx^ 

fgcoyx^S^SJ-r^o ±35 Lfc (5S2) Cc^T<J:5 
CC % y^^ffiRPktt*»ieiaiTTCk<DaH»©M«'C 
^t§B$r H 1TTCk«@*MiFfS^kicDffl*fii 
r k£fflC>rHCffi£n£o T^W^U 

- * *s y <9 a b ©^f ± o t s* js**^ 

[005 2]»te, ccm y x^jsrp k#tffterr 
^rnj^r^-fe^^^i/8 2**i*«^u-*^^9 

;b8 2Cr>glfP»^3SfiOKf^ii*** i ^*t*n, **t*tt 
^U-*^^JU9 2©»ft**S3ia©88^ji^M^e»« 

RPk^ITTSCit*5o 
[0 0 5 3] S/c, £*#|pJ&COt,vr«, H 1 0 

w*fflio/ctB^. m^tcm^c^x -en-en 
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* & U * *KR P k te <tc;i»««j k©B*WCc»-r** 

"J**KRPkfc9Efl7r*. ttte. I10»^>W 
i^3W*fi^«c*«i»*©2E*^tllft*6 S*0 i 

[0054] cct? % r^-fe^/^u— 

^10AB, ^>F«ift^S©^fclAAB, AS 10 

j8ffll3Wft>tiS«p|Hir % a*oae»f¥K:J:ot:**6 

-CSftSs&s, 0fl£«O. 1—0. 2secWo CO 

niOmm, 5K£BB&r*C±**CS4. fc«U C 

1E!<D®&> 1"&b*-f^9S/a>*-** 20 

[0 0 5 5 ] Xf^7*S27 O^te, Xf -^S 260 

SR Plongitudinal ©Sffc*4#Hi"*"4 . 
CCT, 3Bft©i9»#l^»ff«0ABCc*jW*«^Wtt 
fu&^TSl© y * ^SR Plongitudinal 

(o) ^s^aw^^f u xmtv tcm^<Dm.^ 

Wttf^^JSl© y X ^ffiR Plongitudinal 30 
<h£> *8^WttBU»*faI0y^^KRP longitu 
d i n a l (D&itmtT&o 3HS©W«*fiI»fP« 0 A 
BKteWS^WftWa&lSlOU^^aERP longi 
t u d i na l (0) tt, ill/c (5£4 ) *flH>T, 

Mfc6] 

»6] RP iongimdiO ai(0) - LRPk -<*>s6 k 

<5S6) 

[0 0 5 6 ] H*CC. (354) £fflt>T, Wf&frfr&ft 40 
«*S3WS©*I0 ABCC^UTAAB/c^ifftaU/cJa^ 
( + AAB) , *5<fcVSEd>L/cJ»^-(-AAB) tC^l* 
-en^tlfrjg^oyx^g (RP longitu 
dinal (+) , RPlongitudinal 

(-) ) znm-?z>o mi uc, «aE©«ra*isi»f¥« 
0 ABccw-riBira^fiioy^^KRP longitu 

dinal (0) . feJ:OTO*rt»fHieABaWE{fc 
L/cJt^ ( ± A A B ) ©WSfcfrfilO'J X^SRP l o n 
gitudinal (±) ^ttj^To 

[0 057 ]Xf'77 , S2 80m Xf^S 2 6 0 50 
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gRPlateral ©gfls«*jmr*, CCt, 9S 
X^gRP lateral (0 ) i % ffltMtm&fi&K. 

*t u r^b Ltcm&<Dm&mttttiift<D y * ^sr p 

lateral U^mttWlfoV «J X #£R P 
lateral (D^fb« ^ft^^ft^fPS 
0 S fcfcW S*8^W&aEfefrl«J<D y X ^gR Plate 
ra 1 (0) illfc (S5) «T© 
<St7> t*3h4. 
[«7] 

GR 7 ] RP Iaterfll (0) = LRP k sin8 k 

k 

(S57> 

[0 0 5 8 ] I5«fc, (S5 ) *mi>X, ttfi&SMt 

m&m&vme s ten lx as m-fmmistcm& (+a 

S) , *5cfc^d>L/clS^ (-AS) scoi^r, ^tl^ 
tl££ttyft<DVX2BL (RP lateral (+) % R 
Plateral (-)) ^IffiWo H 1 2 CC. 3t£ 

<D£^&i*i»f?*0 s ccs*r *Sft&rnio vxz&rp 

lateral <0K isX&iEttjtt&ftMe 
fbL/c^ (±AS) <D£*n£[°IQyx*®RP 1 a t 
e r a 1 (±) 4^*T 0 fcfc. §1211 />>F-rt/3W& 

[0 05 9 ]Xf^ , S290W Xf y7'S27 0 
X»mU?cffi'&1jfa<DVX?glRP 1 on g i t ud i 
na \<Dm\A&*). t^^fWWB4Hfr «t>6r 
>7 -fe ^ ;l/JS**HIBl*a 8 0 ^©jS^JSWi^ffi F A 

y X ^gR Plongitudinal (0) 
^i'7^^K^l/8 2^SM4^W5^^^ 

^u~*^$Oi/9 2tcBBLTtt, yx 

-Tcfc ^tC, tuf^f^yx^^RP 1 o n g i t u d i n 
a l3W9fSffiRPmax<fc0fc/J>3li*tB^«. Buffer 
y**KRP longitudina 1 #**l»«<!f*: 
* * 7 * *fe 30l/J5;fr#3fS£T & <£ 5 K K^JftflffltfS^ 
fflFA (0) £J?£H?-£o «H*#fiJU **EtRP 1 o n 
g i t u d i n a 1 tfSf^filR P m a xJ: 0 fe^c^l^iS 

;I/»ffiS* WWJS^B F A »* AM FAmaxK 

[0 06 0] 014^-TJ:5JC V fuM^yx^SR 
Plongitudinal *«Bf5E<lR Pmaxi^ 
%\,>m&s wtf&ftfaVXZ&RP 1 o n g i t u d i n 
a 1 ^#<ttiaiVh3tt^ , U-- a l t ^y^S** s »* 
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r*cfc5CCS*Wf8«B^«FB (0) **ffl-r4 0 

[ o o e 1 1 m'ig%fti&i'E&&m&me ab^ 

X^fiRP longitudinal ( + ) , RPlo 
ngitudinal (-) tco^t, HI 3, 11 4 

tefifoT, -en-enr^Hz^^s^sotBJS^fi <f 

A ( + ) , FA (-) ) , *Jcfc^^U-*^^R*W 

fflfg^fi (fb(+), fb(-)) 

[0 06 2]Xf^'S3 0 0m Xf-^S280 
t»ffiL/c£6^©'i^^SRP 1 a t e r a 1 0^ 10 

m&<DttfilftVX*&RP lateral 
(0) <D*£3fc:j£DT, y* C» (2 ^> 

& Q lfe#-5t, 01 5&C^rVTJ:5CC. tEfrftfaVA? 
BRPlateral ( 0 ) &Cj£ «96JS^jS«®f§^ 

fflFs (o) *«H-rs. fitoswanfM* 5 ** 

^VX^gRP lateral (+) , RPlate 20 

rai (-) scour, hisk^t, ^n^ntite 

S**«WS*« (FS(+) I FS (-) ) SrffffilT 

[0 06 3]^f^S3 10m Xf^S290 
*j<tWf^S3 0 0 r jrm 0 /cgJg^fWM^fil F 
A, FB, FS?:, fnftlT ^ -feJl/^ ^HSjMSWB 

^ 8 o , ^ u - #>\,m>% mum 9 o 4o j: a«*6 

[0 0 6 4] T^*fe^^^JS**(iaiS6S8 0B, n> 

e> A^J 3 nftJRHRlW^CtKje OX % If- 30 
#^-^8 1 Wl, 0 1 ete^TJ^teT^-fe;^ 

01 eK^ri^tC* J*flFS0ABr*4J»ffi<D 

FA (0) /c^<^otC^ ( 3 6&C, T^*fe;l^ 
dOl/ 8 2 ^IttOif'Pt 0AB^6> + AAB»5t»B- 

fcFA ( + ) > FA (-) /c^^c^^T^*fe^-<^S 

y;l/t»f^*T^X h-rSiifcCC, M£tfc:<fco"C3 6 
(OX 5 K:^fb*r &*>£7 z -fe;^ $0l/JK#!|#tt©«* i 

[0 0 6 5 ] |aJ«l&C, ^l/-+^^;l/S*«HS«S«9 0 

t\ yu-^-x^9 1 *waiu muic7jk?£5 
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zmsrcnk?* hi 7tcs-r«t^{c. »fpfi0AB-c& 

(0) =0t^^OT, iim^S*<t|5]Dr*^>o 
-*^^JU9 2*53gat<D»ff*0 AB*»6, +AAB/C 
»»fls3ftfc*»£K:«* W«#fiyx*l*RP 1 ongr 

i t u d i n a 1 < &&<7XC\ aWSWttJ: 0 F 

B ( + ) /cW/Jn§C^U-+^^JS^7*^3#S- 
— 3n ^U-^iOI/O 2^aE(Daif / Pfi0 AB^6- 
AA BtcVmtZtitcm&te. S*«»S*(8FB 

[0 06 6 ] tiW6S*«»«6 0B. n>hC2-^5 

0 36»6A*3nfcWflWB*fflCCj£DT % 6 

1 **!fBP L/, 018 CC^-T J: 5 KSSJBJS^^ttSraEJET 

me sx&zm&vmmLM*. mi%<DmmJxt)£*)F 

S (0) «»^c*< 6:-5t^5, 3 ^>F^S«6 
ft^SEOSI^fia S <£9+AS v -AS/dtttttfESft 

/cjs^cb, ^nFs (+), fs(-) tmmfc 
tmmxt Lxz&z&xM&^mmkftZTzsz h 

T 2> c t &x # 5 1 1 i> <fc t 3 6 > 

[0 0 6 7 ] C CDJ: 5 JC, *^?§CD|| 2 (DmMO&l&te- 

mmtmrnic. sjimws^hf a % fb, fskjcc 

[0 06 8 ] S/c, T^-fe^/^U-*^^S^a*5 

(Di^oc, ®«#B, JB«F*'C©y^^K«:j£Dr % * 



(12) 
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[ 0 0 6 9 ] ±»Ufc<fc -5 CC, *«WO»2©Sltfc©* 
[0 07 0 ] *ft^»ShS^©«»*Rl*J<tK£* 

jftr© y * < , SK^tc J: 5 MMffl$s<Di& 

ccns, *i*jJ:iy c »2©3i(i<D^»ioffl 

[0 0 7 2 ] n> h o — ^ 5 0 CC<fcO » g^MCD^tT^ 

x#S*WLT£y**tt©#fiK o*gja^Wfcy 
"jwfiu *©*raiccjscTSj«-aD6oy^^fl[«:*r-r 

[0 07 3 ] 3>ha-7 5 0t|tai?nfcM'£« 

jpk*w*i§8b so, ^ u - * ^ souK^fwapssn 90 40 

ffl««9 0 45j:a^S*«WP«B6 0tt, K#W»« 
<&ffi&cjSDT\ tf-*^t-£8 l , :/u-*:/-x#9 

[0 0 7 4 ] ±£tiU/c$lJfflJCC*5l^, <Jf©<fc5K:JK#l5 
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«KiRf^BWW^a©«a*«*^-r ? p - * * - h 

T?&£ 0 #MSF*3§te, —JEMS, MtUXbOm 

s e c»tcJ*H5WK:?ftoti4 0 
[0075] 0©#LS:7Ci- (H 1 

9) - 

•^7 , s4io-xf77 , s46om *fft*as© 

8tei£#, SKS^k«:*fT^y^^SRPkCDSca, 
jB«KCfcWS*^v:/S 1 1 1 6 ot© 

[007 6]Xf7^S470t{t ^^S45 

o, ^7*s46o t?#as nydtt-&wasj» ■ fcfr 

^■[^JCDy X^gRP longitudinal, RP1 
a t e r a 1 3&>6, £ y X Z>&<Djjft<t> A L L, 

wto (its) *«^r»tHsns. 

[&8] 



<t>ALL =tanl 



RP, 



lateraL 



RP, 



longitudinal 



(S8) 

CCt, »»»^6oyX^aE3&sa*iEffi^6«*^"* 
»£K:*ALL = oaL e*«WJ^6»*"r4»^* 
ALL-180Sil, V* * 

i <*>all i = 9 oa^-r^o 

[0 0 7 7 ]Xf^ , S480m Xf^S470 

m-T^o CCt. HU^ffijy-f >G longitudi 
n a K 2E*#ft*W>G lateral**, 12 0 

•^yx^K^*ALL©iB»tfio, «E*ifc*«ra^rsi 

^^>G longitudinal teJ^fc&^J^ 
>G 1 a t e r a 1 £T&o 0 2 0fc:^*r<fcMC, Mf£ 
ffiy>OG longitudinal^ ±VX2& 
*|Sl*ALL©lft»ffl*s/hSl»««, ^OI^ALL 

* ar#«a a»t»** 5i*fts n €>^^c t 

1 rSSSn^o «uf*^y-Y >G longitudi 
naltt, ^ y ^ « A L LOMBPfffi^ffSffi * 

as a cfc wan* * & * sc s n 

[0 07 8] S/c, 02 OtC^-ra:^^ ttnftSftfJ 
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>G 1 a t e r a ltt. ±*)A<?B35fa4> A LL<Di»# 

LL<Z«ft«fit^Ofl[f*ia*5^«l 8 oa^iar-fe'p^ 
[0 0 7 9] Xf77*S480m Sf±ll/cll 

<D$m<DW&o*7v?s 1 7 o (§3#i) tmm 

tc, 'J X^gRP longitudinal* 

Wffli««8o^©s*wwJB^taFAi, -f^-^y io 
& G sawWHHtFA, -FB(t ^n^n^6, 17 

ffiFA, FBdC s xrvy'S4 8QX*&&Ltcm&J3&l 
W>G longitudinal £-eft-enS#U . 

[0080] 77*S500m JiiELfcSI 

icDmrnommtmrnt (@3xr^*s i 8 o# 

HS) v ttfcfrfa y * ^fiR Plateral 20 
fit FS^Iffin o S^iMffiif FSB, 

W>G l a t e r a l ^^»^S^*JfflI« 

g6 oKiffl^-rifB^fit-rs. 

[008 1 ]^f^S510m Xf^S490 
** «fc Wf^S5 00 T'^ttl L fcSWffllJg^tf F A % 
FB, FS^ 7^-b^^^«t8 0 ( 

- + ^ #)\>}xt)fflwmm. 9 o *? «t o*au9fls*$»jffli«a 6 30 
2<omm<ommtmm^ s*«»i*iiFA, fb. 

[0083] */c, sas^k^^-ray**®* 40 
a^fsj * a l l *cj£ c r i« a • ttfifa? -f>^i- 
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[0 084] fcUhSiUi L/Ccfc 5 tC. #2S9!(DSfl3 ©^jfc 

^Wfty^^Kccjscr, iw*#fa**i>tt2E*#ffl«: 

[0 08 5] ±y*L/c£ 5 CC, #2618©^ 3 <Dmt&<D& 
[0 08 6] #P**ttkfc*f-r4 y^^KRPk*a» 

it y * ^so^t^^ *all « jttu 

[0 08 7 ] fcfc* ±^L/c*^BJ©— ^JSOJfcJISfcfc 
* WIT T COHSi It ^gR P ^» 

B$HTTCk, y**KRPk*#ai-rSI£fc:. SPi# 
»k*r<Dffl»!E«, fi»3«OB6^a (Dk) t 
a(Vrk), fcj:tf^#»k©»#wk**ft-eft 

a **** T te&jglSIHJ T T C k * JHH L T fe <fc l > U 
S^w k Sr***^^: y X ^SR P k ^Sffi 6 J: 

jSDt«6o*a^L, 6*6o*aiS*wki* 
#itSCiCcj:0, ctOWaoWt^^tS^FlBfeitKy 

[0 08 8] S/c, 7^"fe^^S*«iS18 0fc 

[0 0 8 9 ] ±aofc*2oll«i©»»K:*5C»r«, r 
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#)imvm& fete y;l/»fP«**IIH 0 

[0 09 0 ] fei±Sil8Ufc*»W^J:i*Wffla«»fP 
MBJ^B©— SliteO^ffiW: tec > t « , P§S$3rt&tH#!3 £ 
UT V tfu-#io, frn£#^2 0, 
^2 ite<t^#iH2>if 3 0£fflofc^ gmMJSBfc: 

ticctiiRjesnr, ««<5y«i/-y*ffli>tt± io 

cftfcttKBJ£S*i&t>. tfl*^ md7#^2 Ote : 

<fccfl£fflra#> ^ 2 i &t>xt)Zti&m&m-%icm{&t& 

[01] #IPJ0Dfg 1 OJSISCD^SSJCJ: S*Mfl§SME 20 

[03] * 1 G^»<^^*Wffl«^lf«i«^« 
bo 

[04] (a) (b) *>1fTOlUc£*tf6o*©** 
[05] (a) (b) B#^ffiSiJCCj:a«6o^C0^:^ 

0o 

[07] #f£0J3©f£ 1 ©ieSfe(3DJ&JB©f^ffl*^TSiHJ 

0o 

[08] 1 ©HSfi<OjeS8(Df^ffl*7rcTBi?a 

0o 

[09] m 2 (DHJfecD^fil<D*MfflaiS^f^i«JilS 
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[010] *^(D^2^*JS(Dm^f / Pffl ; &^i^ 

Wo 

[011] #!S|HJ§<Dlfr2 ©3)W©»IB©f¥ffl*5^M 

Wo 

[012] #®JJ©3I2 OHJficW&SSOftfflSr^-rBi 

[013] *%e3<D^2 <DHJfeCD^filO^*7r:*rSi 
HJ0o 

[014] #$m<Dm2 <DmM<om&<Dftm*7K?WL 
mm. 

[015] *:f|BJ3<D|fl2 <Dj|}feCD^aiOfPffl«:^*ritt 

[016] ^m<Dm2<DmM<DmM<Di^m^7js-rm 
mm* 

[017] *swoi2 (DmMcomiB^m^Tm 
mm. 

[018] 2 <Dmm<D&m><Dftm*7rs?m> 

mm. 

[019] ^3 (D mm<Dmm<ommmm^mt^imm 

[020] *^©^3 0[)^<DJFJSi<DfPffl«r7n*rttt 

1 0 : U-lf 

2 0 : m'fift* 

2 1 '.'immuj'y 

3 0 : miS-fe>^ 
50 : 3> 

6 0 : »JKJ5*«$IH 
6 1 : 

8 0 : T^-fe^-^^JS^^^ffi 
8 1 : 

9 0 : ^U-*-^^l/JS*WW«a 
9 1 : -f\s-*?-7s% 
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S270 
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[06] 



[E63 




[07] 



[07] 
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[010] 
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F g nnax 

-RPmax 




/ 








RPmax 

Wit** 

-F s max 
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12] 
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[HI 3] 
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[ RF max 



[HI 5] 
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[019] 



120] 



[HI 9] 
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S420-J" 



as 



CIBZO] 
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QOdw 
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